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Abstract
This research aims to develop a Problem-Based Learning (PBL) e-module inte-
grated with ethnoscience of  Reog Ponorogo to enhance critical thinking skills. 
This research falls under development research, utilizing the 4D model (define, 
design, development, disseminate). The e-module was validated by three experts: 
media experts, material experts, and language experts, with six validators in each 
category. Additionally, a limited trial was conducted through a readability test 
involving two science teachers and ten seventh-grade students. The results of  this 
research are as follows: (1) The e-module integrates local culture elements of  Reog 
Ponorogo as learning material and is analyzed scientifically; (2) The validity re-
sults using Aiken’s formula indicate that all items were declared valid, as the cal-
culated V value was greater than the V table (0.78) for 30 media validation items, 
17 material validation items, and 9 language validation items; (3) The response 
results from the limited-scale readability test showed an average score of  90.5 from 
teachers and 87.3 from students, categorized as very good. Thus, the developed 
e-module has met the feasibility standards as a digital learning resource and can be 
tested on a larger scale to evaluate its effectiveness in improving students’ critical 
thinking skills. 
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to systematically analyze, evaluate, and interpret 
information (Patricia et al., 2022). In science lear-
ning, critical thinking skills play a crucial role in 
developing students’ ability to formulate scienti-
fic questions, design experiments, analyze data, 
and draw conclusions based on valid and logical 
evidence (Facione et al., 2016). The learning pro-
cess needs to be adjusted to encourage students 
to connect scientific concepts with real-world 
phenomena, enabling them to improve critical 
thinking skills (Amin et al., 2020).

In the modern era, teachers play a crucial 
role in developing students’ critical thinking skills 
through the selection of  appropriate learning 
models and relevant resources (Kulolu & Kara-
bekmez, 2022). Learning models such as Inquiry-
Based Learning, Problem-Based Learning (PBL), 
and Project-Based Learning (PjBL) encourage 
students to explore problems, ask critical questi-
ons, and find solutions based on scientific eviden-
ce (Tari & Rosana, 2019). Additionally, the use 
of  diverse learning methods, such as experiments, 
digital simulations, and contextual case studies, 
enriches the learning experience and enhances 
students’ analytical and evaluative abilities (Kim 
et al., 2019). By implementing effective learning 
models, students can reflect on their thinking pro-
cesses and connect scientific concepts to real-life 
situations, thereby optimizing the development 
of  their critical thinking skills (Fajari, 2020).

One of  the learning models proven effec-
tive in enhancing critical thinking skills is Prob-
lem-Based Learning (PBL) (Asyari et al., 2016). 
PBL is an instructional method that emphasizes 
real-world problem-solving as an initial step in 
building conceptual understanding and critical 
thinking skills (Yana & Yusrizal, 2022). In its 
implementation, PBL encourages students to ana-
lyze problems, identify relevant information, and 
develop evidence-based solutions through discus-
sion and independent investigation (Groenewald 
et al., 2023). This process strengthens analytical, 
evaluative, and reflective thinking abilities, which 
are key aspects of  critical thinking (Yew & Goh, 
2016). Furthermore, PBL trains students to ask 
in-depth questions, evaluate arguments, and con-
nect scientific concepts to real-world situations 
(Razak et al., 2022). However, the implementa-
tion of  PBL in science learning still faces chal-
lenges, particularly due to the limited availability 
of  learning resources that can systematically and 
structurally support this model.

In addition to problem-based learning mo-
dels, integrating instruction with local wisdom or 
ethnoscience can be an effective strategy for en-
hancing critical thinking skills  (Risdianto et al., 

INTRODUCTION

Science learning is a process aimed at de-
veloping a holistic understanding of  scientific 
concepts through an inquiry-based and problem-
solving approach (Jumanto & Widodo, 2018). 
The essence of  science learning is not solely 
focused on the transfer of  knowledge but also 
emphasizes the development of  critical thinking 
skills, problem-solving abilities, and scientific at-
titudes that reflect the scientific method  (Aisah, 
2020). Effective science learning should be con-
textual, relevant to everyday life, and capable of  
fostering 21st-century skills such as scientific lite-
racy, collaboration, and scientific communication 
(Sunarti, 2024).

The Merdeka Curriculum in Natural Scien-
ces education is designed to provide flexibility for 
educators in developing more contextual, inter-
active, and student-centered learning experiences 
(Gumilar, 2023). This curriculum encourages the 
implementation of  a scientific approach invol-
ving observation, experimentation, and data ana-
lysis, enabling students to develop stronger criti-
cal thinking skills (Al Fajri & Andarwulan, 2023). 
This curriculum encourages the implementation 
of  a scientific approach involving observation, 
experimentation, and data analysis, enabling stu-
dents to develop stronger critical thinking skills 
(Festiyed et al., 2022).

In practice, science learning in schools is 
still dominated by conventional methods that do 
not actively engage students. Learning models 
that focus solely on delivering theoretical content 
through lectures and textbooks often fail to sti-
mulate students’ analytical thinking and critical 
reasoning toward scientific concepts (Ong’amo et 
al., 2017). The gap between theory and practice 
in science education remains a pressing challen-
ge that needs to be addressed. Science learning 
should emphasize exploration and problem-
solving to help students develop critical thinking 
skills (Toharudin, 2017). However, this approach 
is still rarely implemented optimally due to the 
limited availability of  learning resources that 
support problem-based learning. The lack of  in-
novative and interactive teaching materials tends 
to make students passive and less capable of  con-
necting scientific concepts with real-world pheno-
mena (Sun et al., 2022).

The impact of  this gap results in students 
lacking well-developed critical thinking skills. In 
reality, many scientific phenomena in everyday 
life require critical problem-solving. Critical thin-
king skills are one of  the essential competencies 
in Natural Sciences education, enabling students 
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2020). Ethnoscience connects scientific concepts 
with local culture, making learning more relevant 
and meaningful (Pieter & Risamasu, 2024). One 
example is the Reog Ponorogo performance, a 
traditional cultural heritage. In this performan-
ce, a dancer can lift a Dadak Merak, a decorative 
lion mask weighing 50 kg, using only their jaw st-
rength. While this phenomenon is often perceived 
as mystical, it can actually be explained through 
the principles of  force and motion in physics. Ho-
wever, the integration of  culture in science edu-
cation remains limited in schools. Many cultural 
phenomena can be analyzed through scientific 
concepts, yet students often miss the opportunity 
to understand science from a perspective closely 
related to their daily lives.

Addressing the gap between learning mo-
dels and cultural integration can be achieved by 
developing relevant learning resources. Learning 
resources play a crucial role in fostering students’ 
critical thinking skills, one of  which is through 
the use of  interactive and problem-based e-modu-
les (Sriyati et al., 2021). E-modules provide struc-
tured content enriched with visualizations, simu-
lations, and challenging problems, encouraging 
students to analyze, evaluate, and develop solu-
tions to various issues (Mahmudah et al., 2022). 
With adaptive features, e-modules allow students 
to engage in self-directed learning at their own 
pace and according to their individual needs..

The integration of  ethnoscience in lear-
ning aims to connect scientific concepts with lo-
cal wisdom, making education more contextual 
and meaningful for students (Damayanti et al., 
2017). One example is the Reog Ponorogo tradi-
tion, which is often perceived as involving mys-
tical forces, particularly in the ability of  dancers 
to lift the 50 kg Reog mask using only thir jaw 
strength (Wulansari & Admoko, 2021). However, 
this phenomenon can be scientifically explained 
through physics principles. By linking cultural 
phenomena with scientific theories, students can 
understand that science provides rational expla-
nations for traditions without diminishing their 
cultural significance. The integration of  eth-
noscience in learning not only enhances critical 
thinking skills but also contributes to cultural 
preservation through an objective and scientific 
perspective (Wulandari et al., 2023).

The issues described align with the condi-
tions observed at SMP N 2 Plung. Based on sur-
veys and interviews with science teachers, it was 
found that teaching still relies on conventional 
methods, with textbooks as the primary learning 
resource, supplemented by commercially publis-
hed student worksheets. However, the integration 

of  local culture and the use of  technology in lear-
ning have not been effectively implemented. As a 
result, student engagement remains low, and their 
critical thinking skills need further development. 
This is supported by survey results, which indica-
te that 87% of  students reported a lack of  interest 
in science learning, 81% found learning resources 
unappealing, 93% expressed a desire for new and 
engaging learning materials such as e-modules, 
and 97% stated that they were ready to use elec-
tronic learning resources.

An effort to address this issue is the deve-
lopment of  an e-module that applies the Problem-
Based Learning (PBL) model while integrating 
ethnoscience, specifically Reog Ponorogo. This 
integration not only enhances students’ critical 
thinking skills but also serves as a means of  pre-
serving and understanding local cultural heritage. 
The incorporation of  cultural elements in science 
learning is a new approach for both students and 
teachers, as cultural integration has not been fully 
utilized or examined from a scientific perspective 
in previous lessons. Through this e-module, stu-
dents will develop an awareness that science and 
culture are not contradictory but rather comple-
mentary, enriching both their scientific under-
standing and cultural appreciation (Dewa & 
Astari, 2022). Furthermore, integrating the e-mo-
dule with Problem-Based Learning can enhance 
critical thinking skills by presenting real-world 
scenarios that students must solve using scientific 
concepts (Adhelacahya et al., 2023).

Based on the background explanation abo-
ve, this research aims to develop a Problem-Based 
Learning (PBL)  e-module integrated with Reog 
Ponorogo ethnoscience to enhance the critical 
thinking skills of  seventh-grade junior high school 
students. Through this e-module, students are ex-
pected to understand scientific concepts behind 
cultural phenomena or traditional beliefs, think 
critically about the scientific principles applied 
in Reog performances, rather than merely percei-
ving them as mystical occurrences. Additionally, 
students are expected to develop problem-solving 
skills by formulating scientifically grounded solu-
tions to real-world challenges.

METHOD

This research is a Research and Deve-
lopment (R&D) research utilizing the 4D deve-
lopment model. The 4D model consists of  four 
stages: define, design, development, and dissemi-
nate (Thiagarajan, 1974). However, this research 
is limited to the development stage, specifically 
focusing on a limited-scale trial. The limited-
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scale trial was conducted with 10 seventh-grade 
students from SMP N 2 Plung and 2 science te-
achers.

Figure 1. 4D models

The development of  this media began with 
the definition stage, which aimed to identify and 
formulate learning needs. In this stage, an analy-
sis was conducted to assess the feasibility of  the 
media to be used and to map the learning mate-
rials. The results of  this analysis served as a refe-
rence for the design process. The next stage was 
the design phase, which focused on developing 
the e-module. The main activities in this phase in-
cluded designing the e-module layout and struc-
turing the learning content, which was integrated 
into the digital media with supporting elements 
such as audio, video, articles, and relevant ima-
ges. Subsequently, the development stage was 
carried out to produce a revised e-module based 
on expert feedback. The experts involved inclu-
ded media experts, content experts, and language 
experts. This stage also involved a limited-scale 
trial with prospective users, in which the readabi-
lity of  the e-module was tested with 10 students 
and 2 science teachers. Finally, the dissemination 
stage was conducted with seventh-grade students, 
using control and experimental groups to deter-
mine the effectiveness of  the developed e-module 
in enhancing critical thinking skills.

The validity test was conducted to deter-
mine the feasibility value of  the e-module. The 
validity test for feasibility was calculated using 
Aiken’s formula.

V 	 = Aiken’s Validity

s  	 =  The evaluator’s score is subtracted by 
	     the lowest score in the category
n  	 = Number of  validators
c  	 = The highest assessment score.

The feasibility assessment criteria for the e-
module are determined based on Table 1.

Table 1. Feasibility Criteria of  the E-Module 
Based on Aiken’s Validity

Score Criteria

V hitung > V tabel Good

V hitung < V tabel Bad

V hitung = V tabel Revision 
(Azwar, 2019)

	 The results of  the expert validation ana-
lysis, including media, content, and language ex-
perts, were compared with the V table value of  
0.78 to determine the validity of  each item. An 
item is considered valid if  its calculated V value 
exceeds the threshold, indicating it falls within 
the ”good” category. This validation process en-
sures that the e-module meets the required quali-
ty standards for use in learning.

	 The limited-scale trial was conducted to 
determine the readability level of  the developed 
e-module. The percentage of  readability test re-
sults is calculated using the following formula:

The criteria for the readability test results 
are determined based on Table 2.

Table 2. Criteria for e-module readability test

Precentage Criteria 

81-100 Excellent

61-80 Good

41-60 Enough

21-40 Less

<20 Very Less
(Arikunto, 2010)

The results of  the e-module readability test 
analysis by students and science teachers were 
assessed using a percentage-based approach for 
aspects of  content, product appearance, and ease 
of  implementation or use. A learning material is 
categorized as excellent if  it achieves a percenta-
ge above 80%, indicating that the content is easily 
understood by users. A high readability percenta-
ge also reflects the alignment of  language, visual 
design, and the systematic presentation of  the e-
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module with the characteristics and comprehen-
sion level of  the students.

RESULT AND DISCUSSION

Characteristics of  the PBL-Based E-Modu-
le Integrated with Reog Ponorogo Ethnoscience	
The Problem-Based Learning (PBL)-based e-mo-
dule integrated with the ethnoscience of  Reog Po-
norogo was developed as an innovative learning 
resource that connects scientific concepts with 
local wisdom. The development of  this e-module 
utilizes Heyzine and Canva to create an interac-
tive and engaging design, complemented by ima-
ges, videos, and learning activities that encourage 
active student participation in understanding the 
material. Additionally, this e-module is designed 
to be easily accessible on various smartphone 
brands without being constrained by low device 
specifications. With the Heyzine and Canva plat-
forms, the e-module can function optimally as 
long as there is a stable internet connection. This 
ensures that all students, regardless of  the type of  
device they use, can fully utilize the e-module in 
the learning process. The content in the e-module 
is designed to allow students to explore the scien-
tific principles behind Reog Ponorogo. The PBL 
learning model implemented enables students 
to identify problems, formulate hypotheses, and 
seek solutions based on scientific evidence, there-
by enhancing critical thinking skills (Amini et al., 
2021).

	 The e-module developed in this research 
is designed based on the syntax of  Problem-Based 
Learning (PBL) as the primary framework for 
the learning process. The PBL syntax consists of  
five main stages: problem orientation, organizing 
for learning, guiding investigation, developing 
and presenting results, and analyzing and evalu-
ating problem solving (Ngadimin et al., 2021). 
Each stage in this syntax is systematically integ-
rated into the e-module through problem-based 
scenarios, investigative activities, and interactive 
guidance that enable students to explore scientific 
concepts in depth. With this learning model, the 
e-module not only serves as a learning resource 
but also as a pedagogical tool that facilitates ac-
tive and problem-based learning (Sujanem & Su-
windra, 2023).

The syntax of  Problem Based Learning 
(PBL) is closely related to the indicators of  cri-
tical thinking skills. Each stage in PBL supports 
the development of  specific aspects of  critical 
thinking (Nia Anggraeni, 2023). The problem 
orientation stage plays a role in enhancing inter-
pretation skills, where students identify and un-

derstand the given problem. In the organizing for 
learning stage, students develop analytical skills 
by breaking down relevant information and for-
mulating problem-solving strategies. The guided 
investigation process in PBL encourages students 
to provide explanations for their findings based 
on the evidence obtained. Furthermore, the deve-
lopment and presentation stage trains students to 
evaluate the solutions they have developed, there-
by sharpening their evaluation skills. In the final 
stage, analyzing and evaluating problem-solving, 
students are required to make logical inferences 
and develop self-regulation in assessing the ef-
fectiveness of  the solutions produced. This rela-
tionship demonstrates that the implementation 
of  PBL not only enhances conceptual understan-
ding but also systematically strengthens students’ 
critical thinking skills (Jatiningsih & Dewi, 2022).

Figure 2. The Relationship Between PBL Syntax 
and Critical Thinking Skills Indicators

The syntax of  Problem Based Learning 
(PBL) is closely related to the indicators of  cri-
tical thinking skills. Each stage in PBL supports 
the development of  specific aspects of  critical 
thinking (Nia Anggraeni, 2023). The problem 
orientation stage plays a role in enhancing inter-
pretation skills, where students identify and un-
derstand the given problem. In the organizing for 
learning stage, students develop analytical skills 
by breaking down relevant information and for-
mulating problem-solving strategies. The guided 
investigation process in PBL encourages students 
to provide explanations for their findings based 
on the evidence obtained. Furthermore, the deve-
lopment and presentation stage trains students to 
evaluate the solutions they have developed, there-
by sharpening their evaluation skills. In the final 
stage, analyzing and evaluating problem-solving, 
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students are required to make logical inferences 
and develop self-regulation in assessing the ef-
fectiveness of  the solutions produced. This rela-
tionship demonstrates that the implementation 
of  PBL not only enhances conceptual understan-
ding but also systematically strengthens students’ 
critical thinking skills (Jatiningsih & Dewi, 2022).

	 Based on the relationship between PBL 
syntax and critical thinking indicators, the de-
veloped e-module has the potential to enhance 
students’ critical thinking skills (Sulhan et al., 
2023). Through problem-based scenarios and ex-
ploratory activities, students are encouraged to 
actively engage in analytical and reflective thin-
king processes. The presentation of  materials in 
the e-module, which is based on investigation 
and problem-solving, enables students to practi-
ce connecting scientific concepts with real-world 
phenomena, allowing them to evaluate problems 
systematically and rationally (Rahmat et al., 
2020). Furthermore, interactive features in the e-
module, such as simulations, virtual experiments, 
and self-reflection activities, support the rein-
forcement of  self-regulation in critical thinking. 
Thus, this PBL-based e-module not only enriches 
students’ learning experiences but also contri-
butes significantly to the development of  their 
critical thinking skills.

	 The developed e-module includes vario-
us learning components, such as systematically 
structured learning materials, Problem-Based 
Learning (PBL)-based worksheets to enhance cri-
tical thinking skills, learning evaluations to assess 
students’ understanding, and explanations about 
Reog Ponorogo as an integration of  ethnoscience 
in the learning process. Additionally, this e-mo-
dule adopts green as the dominant color because 
green symbolizes balance, calmness, and fresh-
ness, which can enhance visual comfort for users.

	 The cover page of  this e-module featu-
res an illustration of  Reog Ponorogo as the main 
representation, emphasizing that the learning 
material integrates local cultural themes within 
an ethnoscience approach. The use of  this visu-
al element aims to capture students’ attention 
while establishing a connection between scienti-
fic concepts and cultural phenomena familiar to 
their environment. Additionally, the introduction 
section includes a ”Cultural Window” feature, 
which provides brief  information on the history, 
philosophy, and key elements of  Reog Ponorogo. 
This ”Cultural Window” is designed to give stu-
dents an initial understanding of  the relationship 
between Reog culture and the scientific concepts 
to be studied, thereby fostering curiosity and 
enhancing learning motivation (Ratriana et al., 

2021). This sense of  curiosity, in turn, encoura-
ges students to develop critical thinking skills in 
understanding scientific concepts related to the 
subject matter. 

 
Figure 3. Cover Page and Cultural Window

The presentation of  learning materials in 
this e-module is designed to be interactive by in-
corporating images and videos to clarify the con-
cepts being introduced. Visualizations in the form 
of  images help students understand structures and 
phenomena more concretely, while videos allow 
them to observe processes or events dynamically. 
The integration of  these media aims to enhance 
students’ active engagement in learning, strengt-
hen conceptual understanding, and accommoda-
te diverse learning styles. At the beginning of  the 
lesson, students are presented with images and 
questions related to issues in Reog performances 
and are encouraged to think critically about the 
causes of  these issues and their impact on the per-
formance. The e-module also includes illustrative 
content in the form of  images and videos, which 
help make abstract concepts more tangible. Addi-
tionally, the inclusion of  videos allows students to 
repeatedly observe events in Reog performances, 
facilitating the analysis process and improving 
their critical thinking skills.

Figure 4. Learning Material Page Display
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This e-module is equipped with work-
sheets designed based on the Problem-Based 
Learning (PBL) syntax to develop critical thin-
king skills. These worksheets are presented inte-
ractively using Liveworksheets, making it easier 
for students to complete their tasks. With easy 
access, students can engage with the e-module 
anytime and anywhere, ensuring flexibility and 
practicality in the learning process. Additionally, 
the integration of  interactive features enhances 
student engagement and motivation, creating a 
more dynamic and immersive learning experi-
ence. The systematic and engaging presentation 
of  the material is expected to help students better 
understand concepts and support the effective-
ness of  problem-based learning.

Figure 5. Student Worksheet Page

In the first subchapter, the worksheet is 
designed to encourage discussion on the con-
cept of  motion in Reog Ponorogo performances. 
An article and a video are presented, explaining 
the belief  that fast movements in Reog dancing 
symbolize agility and dexterity, while slow move-
ments represent the pride and authority of  a lion 
king. In this activity, students conduct a simulati-
on experiment by lifting an object that symbolizes 
the Reog mask. They are asked to move along a 
specific path while measuring distance, speed, 
and average velocity during the simulation. Af-
terward, students analyze the purpose behind 
the dancer’s movements, connecting them with 
scientific principles and community-based know-
ledge related to the issue. Through this contextu-
al discussion and analysis, students not only gain 
a theoretical understanding of  physics concepts 
but also relate them to real-life phenomena in lo-
cal culture. This approach enhances their critical 
thinking skills and scientific problem-solving abi-
lities (Patricia et al., 2022).

Figure 6. Simulation Instructions and Student 
Result Analysis on Motion Material Worksheet

In the second subchapter, the worksheet is 
designed to encourage discussion on the concept 
of  force in Reog Ponorogo performances. An 
article and a video are presented, explaining the 
belief  that dancers can lift the 50 kg Reog mask, 
sometimes even with a person sitting on top, due 
to mystical forces making it appear effortless. Stu-
dents are required to analyze this phenomenon 
and then conduct an experiment by lifting a chair 
as a simulation to determine whether there is a 
difference in load when carrying one chair versus 
two chairs. They are then asked to walk on both 
smooth and rough surfaces and observe their 
experience when stopping suddenly or moving 
slowly, similar to a Reog dancer. Students record 
their observations and analyze the data collected, 
relating it to the applied forces, the consequences 
if  force were not present, as well as the scientific 
and community-based explanations of  the issue. 
By conducting hands-on experiments and en-
countering real-world phenomena, students can 
enhance their critical thinking skills through ana-
lysis, evaluation, and logical conclusions based 
on empirical evidence.
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Figure 7. Simulation Instructions and Student 
Result Analysis on Force Material Worksheet

At the end of  lesson, an interactive quiz 
using Quizizz is presented as a reflection tool 
for students to assess their understanding of  the 
material learned. The gamification features in 
Quizizz, such as instant scoring, competitive ele-
ments, and real-time feedback, enhance students’ 
motivation and active engagement in the evalua-
tion process. Interactive quiz allows students to 
learn enjoyable manner without feeling burdened 
when assessing their comprehension. Thus, the 
use of  Quizizz as a reflection tool at the end of  
the lesson not only helps measure the effective-
ness of  learning but also encourages students to 
independently reflect on their understanding and 
identify areas that need further improvement.

Figure 8. Quizizz Page Display

Validity of the PBL-Based E-Module Integrat-
ed with Reog Ponorogo Ethnoscience

	 The results indicate the feasibility score 
of  the PBL-based e-module integrated with Reog 
Ponorogo ethnoscience, as assessed by media, 
material, and language experts, analyzed using 
Aiken’s V validity. Validity refers to the degree of  
accuracy and precision of  an instrument in me-
asuring what it is intended to measure. The ex-
pert assessment results analyzed using Aiken’s V 
formula are presented in Table 3.

Table 3. Media Expert Validation Results

Aspects
Item 
Number

V Description

E-Module 
Cover Design

1 0.91 Valid

2 1 Valid

3 0.95 Valid

4 0.91 Valid

5 0.91 Valid

6 0.91 Valid

7 0.91 Valid

8 0.95 Valid

E-Module 
Initial Page 
Design

9 0.95 Valid

10 0.91 Valid

11 0.91 Valid

12 0.91 Valid

13 0.91 Valid

14 0.91 Valid

15 0.91 Valid

E-Module 
Content

16 0.91 Valid

17 0.91 Valid

Design 18 1 Valid

19 0.95 Valid

20 0.91 Valid

21 0.91 Valid

22 0.95 Valid

23 0.91 Valid

24 0.91 Valid

25 0.95 Valid

26 0.91 Valid

27 0.95 Valid

28 0.95 Valid

29 0.95 Valid

30 0.91 Valid

Based on Table 3, the validation results 
from six media experts on 30 instrument items 
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indicate that all items are deemed valid, as the 
calculated V value is greater than the table V 
value (0.78). This demonstrates that material de-
veloped in the e-module meets academic feasibil-
ity standards and can be used as a valid learning 
resource. The validation by subject matter experts 
was conducted to ensure that the content of  the 
e-module aligns with learning objectives and ef-
fectively supports students’ understanding.	

The aspects assessed in the subject mat-
ter expert validation include material suitability, 
material accuracy, learning material support, 
and material up-to-dateness. Material suitability 
refers to the alignment of  the e-module content 
with the learning outcomes set in the curriculum, 
ensuring that the presented content is relevant to 
students’ needs. Material accuracy pertains to the 
correctness of  concepts and scientific principles 
used, in accordance with well-established theo-
ries. Learning material support, such as images, 
videos, and contextual examples based on the 
ethnoscience of  Reog Ponorogo, aims to facilitate 
students’ understanding by connecting scientific 
concepts with cultural phenomena. Meanwhile, 
material up-to-dateness ensures that the informa-
tion presented in the e-module is updated based 
on the latest scientific developments, in line with 
the constructivist principle that emphasizes expe-
rience-based and up-to-date knowledge learning 
(Sunarti, 2024). Thus, the validation by subject 
matter experts ensures that the e-module not only 
meets academic standards but also serves as an 
effective and innovative learning medium.

Table 5. Results of  Language Expert Validation

Aspect Item V Description

Concise 1 0.95 Valid

2 0.91 Valid

Interactive 3 0.91 Valid

4 0.875 Valid

5 0.91 Valid

Appropriate 
for Student 
Level

6 0.91 Valid

7 0.91 Valid

Language 
Rule Compli-
ance

8 0.875 Valid

9 0.91 Valid

Based on Table 5, the validation results by 
six language experts on nine instrument items in-
dicate that all items are deemed valid, as the cal-
culated V value is greater than the table V value 
(0.78). These results demonstrate that the linguis-
tic aspects of  the e-module meet the necessary 

indicate that all items are declared valid, as the 
calculated V value is greater than the table V va-
lue (0.78). This suggests that the instrument used 
meets the eligibility standards as a measurement 
tool for assessing the quality of  the e-module. 
Media expert validation was conducted to ensure 
that the visual and technical aspects of  the e-mo-
dule align with effective instructional design prin-
ciples and can support students’ comprehension 
(Rahmayanti & Andayani, 2023).

	 The aspects validated by media experts 
include the cover design, page design, and con-
tent design of  the e-module, all of  which play 
a crucial role in enhancing student engagement 
in learning. The cover design is crafted to ref-
lect the ethno-science theme of  Reog Ponorogo, 
capturing students’ attention and establishing a 
cultural connection to the science material. The 
e-module’s page design considers layout, co-
lor selection, and readability to support reading 
comfort and facilitate navigation in digital-based 
learning. The content design focuses on presen-
ting materials through a combination of  text, 
images, and interactive videos, ensuring that the 
e-module not only meets aesthetic and technical 
standards but also serves as an effective learning 
resource that integrates scientific concepts with 
the local wisdom of  Reog Ponorogo.

Table 4. Subject Matter Expert Validation

Aspect Item V Description

Material Suit-
ability

1 0.91 Valid

2 0.91 Valid

3 0.875 Valid

Material Ac-
curacy

4 0.875 Valid

5 0.83 Valid

6 0.875 Valid

7 0.875 Valid

8 0.91 Valid

Learning Ma-
terial Support

9 0.875 Valid

10 0.91 Valid

11 1 Valid

12 0.91 Valid

13 0.83 Valid

Material Up-
to-dateness

14 0.875 Valid

15 1 Valid

16 0.83 Valid

17 0.91 Valid

Based on Table 4, the validation results by 
six subject matter experts on 17 instrument items
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module received an average score of  90.5, which 
falls into the ”excellent” category. These results 
suggest that the e-module has met the necessary 
readability standards to effectively support the 
learning process. The readability test encompas-
ses three main aspects: content, product appea-
rance, and implementation. The content aspect is 
evaluated based on the clarity of  concept delivery 
and alignment with the curriculum, the product 
appearance aspect includes visual design and 
ease of  navigation, while the implementation as-
pect assesses the ease of  use of  the e-module in 
learning activities.

Table 7. Results of  Student Readability Test

Assessment Aspect Score Category

Content 88 Excellent

Product Appearance 79 Good

Implementation 90 Excellent

Average 85.6 Excellent

	 Table 7 shows that the readability test 
results from students obtained an average score 
of  87.3, which falls into the ”excellent” catego-
ry. These results indicate that the e-module has 
a high level of  readability, making it easy for stu-
dents to understand and use. Additionally, the 
visual aspect was also rated as attractive, contri-
buting to increased student learning motivation. 
The readability test confirms that the developed 
e-module meets feasibility standards as a digital 
teaching material that effectively and interactive-
ly supports the learning process.

	 Based on the readability test results con-
ducted by teachers and students, the development 
of  the Problem-Based Learning (PBL)-based e-
module integrated with the ethnoscience of  Reog 
Ponorogo has shown a high level of  readability. 
This indicates that the e-module is easy to use, 
visually appealing, and aligned with the charac-
teristics of  students. Good readability serves as 
an indicator that the e-module meets the princip-
les of  effective instructional design, where lear-
ning materials should be structured clearly, sys-
tematically, and engagingly to enhance students’ 
understanding. The appropriate combination of  
visual elements and text can further improve stu-
dent engagement and learning effectiveness. With 
these results, the e-module can be implemented in 
a broader trial to assess its effectiveness in enhan-
cing critical thinking skills. 

	 This study has several limitations, inclu-
ding a limited research scope and the absence of  
empirical testing on the effectiveness of  the e-mo-
dule in enhancing critical thinking skills through 

criteria to optimally support students’ understan-
ding. This validation ensures that the language 
used in the e-module conveys information clear-
ly, effectively, and appropriately according to the 
characteristics of  the students.

	 The validation by language experts inclu-
des conciseness, interactivity, appropriateness for 
student level, and language rule compliance. This 
aligns with Vygotsky’s cognitive theory on the 
Zone of  Proximal Development (ZPD), which 
emphasizes that the language used in learning 
materials should bridge students’ understanding 
from their initial level to a more advanced level 
(Wardani et al., 2023). Additionally, the use of  in-
teractive language aligns with Piaget’s construc-
tivist principles, which emphasize that learners 
actively construct knowledge through language 
that is easy to understand (Agustyaningrum & 
Pradanti, 2022). The e-module not only ensures 
clarity in material delivery but also supports stu-
dents’ critical thinking and independent learning 
processes in alignment with the PBL model.

	 The validation results of  e-module de-
monstrate that this learning medium has met the 
feasibility standards before being implemented in 
the learning process. Validation is conducted to 
ensure that e-module is suitable for use in terms of  
content, language, and media, thereby supporting 
learning effectiveness. The development of  teach-
ing materials must go through evaluation and re-
vision stages to ensure quality before implemen-
tation. Additionally, alignment between learning 
objectives, methods, and assessments is crucial in 
creating meaningful learning experiences.

	 A limited-scale trial was conducted with 
10 students and 2 science teachers to evaluate the 
readability of  the developed e-module. This ac-
tivity aimed to ensure the language, layout, and 
presentation of  material in the e-module were ea-
sily understood by students. The trial results ser-
ved as a basis for improvements before e-module 
was implemented on a larger scale, ensuring that 
the presented material was clearer, more enga-
ging, and aligned with learning needs. The results 
of  teachers’ assessment are presented in Table 6.

Table 6. Science Teachers’ Readability Test

Assessment Aspect Score Category

Content 92.5 Excellent

Product Appearance 91.25 Excellent

Implementation 88 Excellent

Average 90.5 Excellent

Based on Table 6, the readability test re-
sults from science teachers indicate that the e-
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S. (2020). Effect of  problem based learning on 
critical thinking skill and enviromental attitude. 
Journal for the Education of  Gifted Young Scien-
tists, 8(2), 743–755.

Amini, J. N., Irwandi, D., & Bahriah, E. S. (2021). The 
effectiveness of  problem based learning model 
based on ethnoscience on student’s critical 
thinking skills. JCER (Journal of  Chemistry Edu-
cation Research), 5(2), 77–87.

Arikunto, S. (2010). Metode peneltian. Jakarta: Rineka 
Cipta, 173(2).

Asyari, M., Al Muhdhar, M. H. I., Susilo, H., & Ibro-
him. (2016). Improving critical thinking skills 
through the integration of  problem based learn-
ing and group investigation. International Jour-
nal for Lesson and Learning Studies, 5(1), 36–44.

Azwar, S. (2019). Reliabilitas dan validitas. Pustaka Pe-
lajar.

Damayanti, C., Rusilowati, A., & Linuwih, S. (2017). 
Pengembangan model pembelajaran IPA ter-
integrasi etnosains untuk meningkatkan hasil 
belajar dan kemampuan berpikir kreatif. Jour-
nal of  Innovative Science Education, 6(1), 116–
128.

Dewa, M. D. Z., & Astari, A. (2022). Pengembangan 
E Modul Berbasis Kearifan Lokal Balumbo 
Biduk Sarolangun Menggunakan Aplikasi 3D 
Pageflip Professional di Sekolah Dasar. Jurnal 
Pendidikan Dan Konseling (JPDK), 4(3), 866–873.

Facione, P. A., Gittens, C. A., & Facione, N. C. (2016). 
Cultivating a critical thinking mindset. Aca-
demia. Edu. Weekly Digest, 28(1–9), 42.

Fajari, L. E. W. (2020). Enhancement of  Students Crit-
ical Thinking Skills Through Problem-Based 
Learning Multimedia. 3rd International Confer-
ence on Learning Innovation and Quality Education 
(ICLIQE 2019), 976–987.

Festiyed, F., Elvianasti, M., Diliarosta, S., & Angga-
na, P. (2022). Pemahaman guru biologi SMA 
di sekolah penggerak DKI Jakarta terhadap 
pendekatan etnosains pada kurikulum merde-
ka. Jurnal Pendidikan Dan Kebudayaan, 7(2), 
152–163.

Groenewald, E., Kilag, O. K., Unabia, R., Manubag, 
M., Zamora, M., & Repuela, D. (2023). The 
dynamics of  problem-based learning: A study 
on its impact on social science learning out-
comes and student interest. Excellencia: Inter-
national Multi-Disciplinary Journal of  Education 
(2994-9521), 1(6), 303–313.

Gumilar, E. B. (2023). Problematika Pembelajaran Ipa 
Pada Kurikulum Merdeka Di Sekolah Dasar/
Madrasah Ibtidaiyah. Jurnal Pedagogy, 16(1), 
129–145.

Jatiningsih, N. A. L. B., & Dewi, N. R. (2022). Devel-
opment of  e-Comic Science Interactive Learn-
ing with Scratch (eCILS) Based on Problem 
Based Learning to Train Critical Thinking 
Skills for Junior High School Students. Unnes 
Science Education Journal, 11(2), 90–99.

Jumanto, J., & Widodo, A. (2018). Pemahaman 
hakikat sains oleh siswa dan guru SD di kota 

trials in an experimental class with a control class. 
Future researchers are expected to use findings of  
this study as a reference for developing e-modules 
by integrating more adaptive and user-friendly 
features, making them easier to use in learning 
and suitable for long-term implementation.

CONCLUSION

Based on data analysis, it can be concluded 
that the development of  a PBL-based e-module 
integrated with ethnoscience combines local cul-
tural elements into learning materials that are 
scientifically examined. Validation by media, 
content, and language experts indicates that each 
item is considered valid, as the calculated V value 
is greater than the table V value (0.78). Additio-
nally, the readability test results show that the e-
module received an average score of  90.5 from 
teachers and 87.3 from students, both classified 
as excellent. With these results, the developed e-
module has met feasibility standards as a digital 
teaching material and can be tested on a larger 
scale to measure its effectiveness in enhancing 
students’ critical thinking skills.
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